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(54) IMAGE FORMING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high grade output image good in color 
reproducibility eVen in such a case that the hues of N kinds of akin colorants (e.g.; 
light cyan ink and dark cyan ink) different in density are slightly different. 
SOLUTION: Image signals C, M and Y corresponding to three colors of cyan, 
magenta and yellow inputted by an image signal input part 10 areconverted to 
image signals of six systems of light C, dark C, light M, dark M, light Y and dark Y 
by a density distribution table in image signal conversion treatment parts 1 TC, 
1 1 M and 1 1Y. Thereafter, color masking processing is performed in a color 
masking processing part 12 and image signals of six systems of light c, dark c, 
light m, dark m, light y and dark y are outputted. Black extraction processing, UCR 
nrocessiner and inkinie Drocessing are performed on the basis of the image signals 
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processing and inking processing are performed 
of six systems and! thereafter, binarizatiori processing is performed! 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image formation equipment which has two or more ink jet recording heads which make 
two or more sorts of record material from which concentration differs in an affiliated color breathe out 
as a minute drop A detection means to detect the poor ink regurgitation of said recording head, and a 
selection means to choose said recording head according to the detection signal outputted from said 
detection means, Image formation equipment characterized by providing the control means which 
switches the recording density to a recorded material corresponding to this recording head chosen by 
said selection means. 

[Claim 2] Image formation equipment characterized by having the means which switches the relative 
velocity between said recording heads and recorded materials, and/or the means which switches the 
drive frequency of said recording head in image formation equipment according to claim, 1 as a control 
means which switches said recording density. 

[Claim 3] It is image formation equipment characterized by having the electric thermal-conversion 
component which generates the heat energy which makes said ink produce film boiling as energy used in 
order that said ink jet recording head may carry out the regurgitation of the ink in image formation 
equipment according to claim 1. 

[Claim 4] It is image formation equipment which forms an image using the 1st discharge part which 
carries out the regurgitation of the 1st record material, and the 2nd discharge part which carries out the 
regurgitation of the 2nd record material with concentration thinner than said 1st record material in said 
the 1st record material and affiliated color. It has a detection means to detect the poor ink regurgitation 
of said discharge part, and the control means which controls the drive of said discharge part based on 
the detection result by said detection means. Said control means Image formation equipment 
characterized by making an image form only in said 2nd discharge part when said detection means 
detects the poor ink regurgitation of said 1st discharge part. 

[Claim 5] It is image formation equipment which forms an image using the 1st discharge part which 
carries out the regurgitation of the 1st record material, and the 2nd discharge part which carries out the 
regurgitation of the 2nd record material with concentration thinner than said 1st record material in said 
the 1st record material and affiliated color. It has a detection means to detect the poor ink regurgitation 
of said discharge part, and the control means which controls the drive of said discharge part based on 
the detection result by said detection means. Said control means Image formation equipment 
characterized by making an image form only in said 1st discharge part when said detection means - - - 
detects the poor ink regurgitation of said 2nd discharge part. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to image formation equipment. 

[0002] Furthermore, if it explains in full detail, this invention relates to the image formation equipment 

dealing with the picture signal with which concentration differs in an affiliated color. 

[0003] 

[Description of the Prior Art] From the former, the color ink jet recording apparatus is known as one of 
the color picture recording apparatus. 

[0004] In this kind of color picture recording device, raising the graininess in the highlights section using 
two or more sorts of color material (record material: light black ink, dark black ink, Jight cyanogen ink, 
dark cyanogen ink, light Magenta ink, dark Magenta ink, light yellow ink, dark yellow ink, etc.) from which 
concentration differs in an affiliated color, in order to cope with the problem that a dot is conspicuous in 
the highlights section is performed. 

[0005] Drawing 2 shows the outline perspective view of a color ink jet recording apparatus as an 
example of such a color picture recording apparatus. 

[0006] In drawing 2 . the recorded material 5 rolled in the. shape of a roll is pinched with the feed roller 3 
through the conveyance rollers 1 and 2, and is sent in the direction of f in drawing with the drive of the 
vertical-scanning motor 4 combined with the feed roller 3. This recorded material 5 is crossed, guide 
rails 6 and 7 are placed in parallel, and the recording head 9 carried in carriage 8 scans right and left. 
[0007] eight recording heads for the object for light black, the object for dark black, the object for light 
cyanogen, the object for dark cyanogen, the object for light Magentas, the object for dark Magentas, the 
object for light yellow, and dark yellow in carriage 8 (it Bk(s) 9 — light Bk and 9 — dark — ) 9 light C, 9 
dark C, and 9 — light — M and 9 — dark — M and 9 — light — Y and 9 — dark — Y is carried and 
eight ink tanks (not shown) are arranged corresponding to each recording head, respectively. 
[0008] Although the recording-width [ every ] intermittent feed of the recording head 9 is carried out, 
when the recorded material 5 has stopped, a recording head 9 is scanned in the direction of P, breathes 
out the ink droplet according to a picture signal, and, as for the recorded material 5, records the image. 
[0009] Generally, the signal-processing system of such a color picture recording device is constituted 
as shown in drawing 3 (since it is the same about each four line of black, cyanogen, a Magenta, and 
yellow, it describes only about one line). 

[0010] In drawing 3 , first, on a shade distribution table as shown in drawing 4 in the shade distribution 
processing section 31, a picture signal can be distributed to the picture signal for light ink, and the 
picture signal for dark ink, and is sent to the binary-ized processing section 32, respectively. 
[0011] In the binary-ized processing section 32, the sent picture signal is made binary, respectively and 
it sends to the head driver 33. A recording head 9 drives by this head driver 33, and image recording is 

[0012] When it explains in more detail about drawing 4 and the picture signal values of a shade swing lot 
are 0-127 (however, it may be 8 bits), the picture signal of only the recording head for light ink (9 **) is 
outputted. This is for preventing that will express optical density (OD is called hereafter), each dot will 
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be' conspicuous, and image grace will deteriorate by recording many dots of the ink of light 
* concentration. 

[0013] On the other hand, in the picture signal values 128-255 (however, it may be 8 bits) of a shade 
swing lot, as for the picture signal value after shade distribution of **** and the recording head for light 
ink (9 **), the picture signal value of a shade swing lot decreases just to increase. 

[0014] Although the picture signal value after shade distribution of the recording head for dark ink (9 **) 
is made to increase and the amount of records of dark ink is made to increase in order that this may 
express OD in the picture signal values 128-255 (8 bits) of a shade swing lot When the amount of 
records of light ink was not decreased in that case, the amount of ink records increases and the ink of 
two or more classification by color is piled up, the amount of ink records will exceed the ink permissible 
dose of a recorded material, and ink overflow will arise. 

[0015] Thus, about the image recording equipment which obtains gradation nature using two or more 
sorts of ink in which concentration differs, it is indicated by JP,2-14905,B by these people etc., for 
example. According to this equipment, the expression of the gradation which cannot be expressed only 
by one kind of dot also becomes possible. 
[0016] 

[Problem(s) to be Solved by the Invention] However, in the conventional color ink jet recording device, 

since it had the composition of obtaining an image with 1 set of shade head, when either a dark ink head 

or a light ink head broke down, there was a fault that a satisfactory image was not obtained. 

[0017] Therefore, it is in the 2nd purpose of this invention offering the image formation equipment which 

made possible image formation which does not have lack also when a recording head breaks down in 

view of an above-mentioned point. 

[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, other image formation 
equipments concerning this invention In the image formation equipment which has two or more ink jet 
recording heads which make two or more sorts of record material from which concentration differs in an 
affiliated color breathe out as a minute drop A means to detect the poor ink regurgitation of said 
recording head, a selection means to choose said recording head according to the detection signal 
outputted from said detection means, and the control means that switches the recording density to a 
recorded material corresponding to this recording head chosen by said selection means are provided. 
Here, it is suitable to have the means which switches the relative velocity between said recording heads 
and recorded materials, and/or the means which switches the drive frequency of said recording head as 
a control means which switches said recording density. Moreover, said ink jet recording head has the 
electric thermal-conversion component which generates the heat energy which makes said ink produce 
film boiling as energy used in order to carry out the regurgitation of the ink. 

[0019] The 1st discharge part where other image formation, equipments concerning this invention 
similarly carry out the regurgitation of the 1st record material, A detection means to be image formation 
equipment which forms an image using the 2nd discharge part which carries out the regurgitation of the 
2nd record material with concentration thinner than said 1st record material in said the 1st record 
material and affiliated color, and to detect the poor ink regurgitation of said discharge part, It has the 
control means which controls the drive of said discharge part based on the detection result by said 
detection means, and said control means makes an image form only in said 2nd discharge part, when 
said detection means detects the poor ink regurgitation of said 1st discharge part. 
[0020] Furthermore, the 1st discharge part where other image formation equipments concerning this 
invention carry out the regurgitation of the 1st record material, A detection means to be image 
formation equipment which forms an image using the 2nd discharge part which carries out the 
regurgitation of the 2nd record material with concentration thinner than said 1st record material in said 
the 1st record material and affiliated color, and to detect the poor ink regurgitation of said discharge 
part, It has the control means which controls the drive of said discharge part based on the detection 
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result by said detection means, and said control means makes an image form only in said 1st discharge 
part, when said detection means detects the poor ink regurgitation of said 2nd discharge part. 
[0021] 

[Function] according to the above-mentioned configuration of this invention — a shade — even if one 
of recording heads break down, the record image which does not have lack in picture signal information 
can be obtained. 
[0022] 

[Example] Hereafter, each example of this invention is explained to a detail with reference to a drawing. 
In the example 1 1st example, cyanogen, a Magenta, and three picture signals corresponding to three 
colors of yellow are inputted, and the color picture processor corresponding to the record signal of six 
color material, light cyanogen ink, dark cyanogen ink, light Magenta ink, dark Magenta ink, light yellow ink, 
and dark yellow ink, which outputs six picture signals is explained. 

[0023] The block diagram of this example is shown in drawing 1 . a shade distribution table as first 
showed the cyanogen and the Magenta which were inputted by the picture signal input section 10, and 
the picture signals C, M, and Y corresponding to three colors of yellow to drawing 4 in this Fig. in the 
picture signal transform-processing sections 1 1 C, 1 1 M, and 1 1 Y — light C dark C — light — M — dark 
— M — light — Y — dark — Y — it is changed into six picture signals. 

[0024] then, in the color masking processing section 12, color masking processing carries out according 
to (1) type shown below — having — light — c dark c light — m dark — m light — y dark — y Six 
picture signals are outputted. 
[0025] 
[Equation 1] 
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[0026] Based on this six picture signal, black extract processing, UCR processing, and inking processing 
are performed,, and. binary-ized processing is performed after that. ; " 7 * * w V." ~^ ' r 

[0027] In this example, when the image output was performed using a color picture recording device as 
shown in drawing 2 as a copying machine, the high-definition output image which reproduced the color 
of a manuscript faithfully was able to be obtained. 

[0028] As shown in (1) type, it was the primary color masking processing, but the color masking 
processing in the example 2 1st example is explained below by making into this example the example 
which made color masking processing the 2nd order in order to raise color reproduction nature more. 
[0029] The block diagram of this example is the same as that of the 1st example. That is, a different 
point is color masking processing in the color masking processing section 12, and color masking 
processing in which (2) types shown below were followed is performed in this example. 
[0030] 
[Equation 2] 
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[0031] When the image output was performed using,a color-picture recording device as performed black 
extract processing, UCR processing, and inking processing, performed binary-ized processing after that 
based on six picture signals with which color masking processing was performed according to the . 
above-mentioned (2) formula and shown in drawing 2 as a copying machine, the high-definition output 
image which reproduced the color of a manuscript more faithfully than the 1st example was able to 
obtain. 

[0032] Example 3 drawing 5 shows the block diagram of the 3rd example. In this Fig., what attached the 
same number as drawing 1 shows the same element. " 
[0033] In drawing 5 , as for the cyanogen and the Magenta which were inputted by the picture signal 
input section 10, and the picture signals C, M, and Y corresponding to three colors of yellow, black 
extract processing is first performed according to the following (3) types in the black extract processing 
section 51. 
[0034] 

K=min (C, M, Y) — After that [ (3) type ], the same picture signal transform processing as the 1st 
example is performed, and color masking processing in which (4) types shown below were followed is 
performed in the color masking processing section 12 after that. 
[0035] 
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[0036] Eight picture signals with which this color masking processing (processing equivalent to UCR 
processing and inking processing is included) was performed were made binary, and when the image 
output was performed using a color picture recording device as shown in drawing 2 as; a copying 
machine, the high-definition output image which reproduced the color of a manuscript faithfully was able 
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to'be obtained. 

[0037] In addition, in the 1st - the 3rd example which were mentioned above, to each color, although the 
number of networks of the picture signal after shade symmetry was two corresponding to the record 
signal of light ink and dark ink, even if it is three or more lines, it does not interfere at all. 
[0038] Moreover, if the picture signal inputted by the picture signal input section includes three picture 
signals corresponding to cyanogen, a Magenta, and yellow, even if it is the number of networks beyond it, 
it does not interfere at all. 

[0039] Furthermore, there is one class of color material to the color in which there is no need of 
distributing all the inputted picture signals to a shade, and human beings vision top dot cannot be easily 
conspicuous like yellow. 

[0040] Example 4 drawing 6 is the perspective view of the Records Department in the ink jet printer 
which applied this invention. Image recording is performed on it, 111 being the detail paper as a record 
medium, and moving in the direction of an arrow head 112 by the platen 113 and the pinch roller 114 in 
this Fig. The driving force of the paper feed motor 1 1 5 is transmitted to a platen 113 through gears 1 1 6- 
122, and carries out the rotation drive of the platen 113. 

[0041] 122 is the head unit attached on carriage 123, and has head 122YK which carries out the 
regurgitation of yellow, a Magenta, cyanogen, and each shade ink of black, 122YU, 122MK, 122MU, 
122CK, 22CU, 22KK, and 22KU. 

[0042] Next, the regurgitation principle of the ink jet recording head used for the equipment of this 
example is explained. 

[0043] The recording head applied to an ink jet recording device is equipped with the energy operation 
section generally prepared in a detailed liquid delivery (orifice), a liquid route, and a part of this liquid 
route, and an energy generation means to generate the drop formation energy made to act on the liquid 
in this operation section. 

[0044] Irradiate the electromagnetic wave of the thing, laser, etc. using electric machine conversion 
objects, such as a piezo-electric element, as an energy generation means to generate such energy, and 
make the liquid which is there absorb, it is made to generate heat, and there is a thing heat [ thing ] a 
liquid in the operation by this generation of heat with the regurgitation [ a drop ], the thing it was made 
to make fly, or an electric thermal-conversion object, and it was made to make a liquid breathe out. 
[0045] Since the recording head used for the ink jet recording method which makes a liquid breathe out 
with heat energy also in it can arrange the liquid delivery (orifice) for breathing out the drop for record 
and forming the drop for flight to high density, it can carry out record of high resolution. Moreover, the 
recording head using the electric thermal-conversion object as an energy generation means 
Miniaturization overall as a recording head is also easy, and the advance of a technique and the 
improvement in dependability in the latest semi-conductor field can utilize the advantage of remarkable 
IC technique or a micro processing technique more than enough. Since long-picture-izing and shape[ of 
a field ]-izing (two-dimensionaHzing) are easy, the formation of a multi-nozzle / high-density- 
assembly-izing is easy, productivity is good in large quantities moreover, and it is possible to offer the 
head for Inkjet record also with a cheap manufacturing cost. 

[0046] Thus, the recording head for ink jets which used the electric thermal-conversion object for the 
energy generation means, and -was manufactured through the semi-conductor manufacture process 
Generally prepare the liquid route corresponding to each ink delivery, and heat energy is made to act on 
the liquid which fills this liquid route for this every liquid route. The electric thermal-conversion object 
as a means to breathe out a liquid from a corresponding ink delivery and to form the drop for flight is 
established, and it has the structure where a liquid is supplied in each liquid route from the common 
liquid room which is open for free passage to each liquid route. 

[0047] In addition, a solid-state layer for these people to form a liquid route at least on the 1st 
substrate about the manufacture approach of an ink discharge part, The activity energy-line 
hardenability ingredient layer used for formation of the wall of a liquid route at least, Carry out the 
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laminating of the mask on the 2nd substrate, and an activity energy line is irradiated from the upper part 
if of this mask after carrying out the laminating of the 2nd substrate one by one — this — - The wall of a 
liquid route was stiffened as a component at least, a part for the non-hard spot of a solid-state layer 
and an activity energy-line hardenability ingredient layer was further removed from between [ of two ] 
substrates, and it applied for the approach of an activity energy-line hardenability ingredient layer which 
forms a liquid route at least (refer to JP,62-253457,A). 

[0048] Drawing 7 shows the outline configuration of the ink jet recording head mentioned above. The 
recording head 122 consists of the activity energy-line hardenability ingredient layers 210 and top plates 
106 which have the electric thermal-conversion object 103 formed on the substrate 102 which is the 

1 st substrate, an electrode 104, and a liquid route 110 and which were hardened through semi- 
conductor manufacture process processes, such as etching vacuum evaporationo and sputtering, so 
that clearly from this drawing. 

[0049] However, in a recording head 122 like a lever, it is supplied in the common liquid room 108 
through the liquid supply pipe 107 from the liquid stockroom which the liquid 112 for record is not 
illustrating. 109 is a connector for liquid supply pipes. The liquid 112 supplied in the common liquid room 
108 is supplied by capillarity in a liquid route 1 10, and is held at stability by forming a meniscus in the ink 
delivery 1 1 1 at the tip of a liquid route. Then, by energizing on the electric thermal-conversion object 
103, the liquid on electric thermal-conversion dignity is heated, a foaming phenomenon occurs, and a 
drop carries out the regurgitation from the ink delivery 111 with the energy of the foaming. By the 
configuration which was mentioned above, the ink jet recording head of a multi-nozzle can be formed for 
liquid route piping of the high density of delivery consistency 400DPI. 

[0050] Drawing 8 showed an example of 1 set of shade symmetry processing sections with the block 
diagram among shade recording heads. Here, the example whose color concentration of dark ink is about 

2 times of light ink is shown. 

[0051] In drawing 8 , in the usual case, the shade symmetry table in the shade symmetry processing 
section 41 is set up like drawing 9 (A) by making the shjade mode change-over signal 80 into shade both 
head use mode, and it distributes to the picture signal for dark ink, and the picture signal for light ink, 
and sends to the binary-ized processing section 42, respectively. 

[0052] In the binary-ized processing section 42, the sent picture signal is made binary, respectively and 
it sends to the head driver 43. And by the head driver 43, a recording head 22 is driven and image 
recording misperformed. ; 

> : [0053] The reason. for having chosen the shade distribution table as shown in drawing 9 (A) is as follows. 
[0054] That is, in the highlights section, in order to mitigate a granular feeling, it buries only by the dot in 
light ink so that each dot may not be conspicuous. Although the dark ink dot is added on the picture 
signal level above it if it buries to solid one of light ink, the light ink dot of the place which drove in dark 
ink thins out. Passing speed V1 of the recording head in the case of shade both head use mode It is as 
follows. 

[0055] It is [0056] in order to obtain the image which drives a 400dpi head by 4kHz, and has the print 
density of 400dpi also in the direction of recording head delivery (arrow head 129). V1 =4000 dot/sec / 
400 dot/inch=10 inch/sec — (5) Consider as the recording head passing speed of a formula. 

[0057] Next, -a recording mode when a light ink head breaks down is described. ~ 

[0058] That the light ink head broke down detects that arranged defective dot optical read sensors (not 
shown), such as a CCD array, on the carriage 123 of the ink jet recording apparatus shown in drawing 6 , 
read after test print printing which can perform recognition of an isolated dot, and it, and the defect 
occurred. 

[0059] In response to the detection signal of light ink head failure, as for the shade mode change-over 
signal 80 of drawing 8 , only a dark ink head switches to the mode used. At this time, the shade 
symmetry table in the shade symmetry processing section 41 is set up like drawing 9 (B), takes out and 
binary — ization-processes only a dark ink head picture signal, drives only a dark ink head, and performs 
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image formation. 

[0060]. Only a dark ink head is the passing speed V2 of the recording head in the case of the mode used. 
In order to obtain the image which has the print density of 400dpi in the direction of recording head 
delivery (arrow head 129) about a 4kHz drive head, it considers as the passing speed of V2 =V1 =10 
inch/sec. 

[0061] Next, a recording mode when a dark ink head breaks down is described. 

[0062] That the dark ink head broke down detects the same with, acquiring the detection signal of the 
light ink head failure mentioned above. As for the shade mode change-over signal 80 shown in drawing 
8 , only light ink switches to the mode used. At this time, the shade symmetry table in the shade 
symmetry processing section 41 is set up like drawing 9 (C), drives only a light ink head, and performs 
image formation. 

[0063] Only a light ink head is the passing speed V3 of the recording head in the case of the mode used. 
In order to obtain the image which has the print density of 800dpi in the direction of recording head 
delivery (arrow head 129) about a 4kHz drive head, it considers as the passing speed of V3 =5 inch/sec. 
[0064] Although the light ink head was driven in by 800dpi here, this is based on the experimental result 
that an image equivalent to the image which formed light ink in dark ink mostly with twice as many 
********** as this can be obtained, when light ink concentration is 1/2 of dark ink concentration. 
[0065] in addition, a shade — the optimum value of the print density ratio (here, since print density was 
changed by passing speed modification of a recording head, it is equal to the inverse number ratio of 
passing speed) in the mode used, the mode used of only dark ink, and the mode of only light ink used is 
both a value which is not restricted to the value mentioned above and should be decided the optimal 
according to the color ratio of shade ink, the color enhancement of a record medium, etc. . 
[0066] Moreover, when it is not restricted to this and a user discovers failure visually, and you may 
make it switch the shade mode circuit changing switch provided to equipment, although the failure head 
was discovered and the shade mode change-over signal was switched by reading a test print in the 
above-mentioned example. 

[0067] : which switches the both sides of :** passing speed which this invention is not restricted to this, 
fixes passing speed of ** recording head, and switches the drive frequency of a recording head although 
the 4th example showed how to fix drive frequency of a recording head and switch the passing speed of 
a recording head as an approach of changing a print density ratio in example 5 each mode, and drive 
frequency — things are also possible. For example, what is necessary is just to combine the passing 
speed of 10 inch/sec, and 8kHz drive frequency, in order to obtain the print density of 800dpi, 
[0068] Although the ink jet recording head showed the example which is the recording head which 
carries out binary record in the example 6 4th example, this invention is not restricted to this. 
[0069] For example, it is applicable also to an ink jet recording head which these people indicated to 
JP,2-14905,B and in which a dot modulation is possible. In that case, if the badness of the granular 
feeling by there being no fine comb and light ink placing more about the dot modulation to dark ink is 
covered when light ink head failure is detected and it switches to the mode used of only dark ink, 
effectiveness will become high more. 

[0070] Example 7 this invention is not applied only to that whose migration direction of the recording 
head at the time of printing is an one direction. It is applied also to the recording device which carries 
out both-way printing. 

[0071] furthermore, both shade — since it is not accompanied by change of the color by the difference 
in the order of placing of a shade by considering as one direction printing in the case of the mode used, 
and considering as both-way printing in the case of the mode used of only dark ink, and the mode used 
of only light ink, an ink jet recording device with a quick speed is realizable satisfactory on . an image, 
(in addition to this) In addition, especially this invention is equipped with means (for example, an electric 
thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used also in an ink jet 
recording method in order to make the ink regurgitation perform, and brings about the effectiveness 
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which was excellent in the recording head of the method which makes the change of state of ink occur 
♦ v with said heat energy, and the recording device. It is because the densification of record and highly 
minute-ization can be attained according to this method. 

[0072] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable; Although this method is applicable to both the so-called mold on demand and a 
continuous system On the electric thermal-conversion object which is especially arranged 
corresponding to the sheet and liquid route where the liquid (ink) is held in the case of the mold on 
demand By impressing at least one driving signal which gives the rapid temperature rise which supports 
recording information and exceeds nucleate boiling Since make an electric thermal-conversion object 
generate heat energy, the heat operating surface of a recording head is made to produce film boiling and 
the air bubbles in the liquid (ink) corresponding to this driving signal can be formed by one to one as a 
result, it is effective. A liquid (ink) is made to breathe but through opening for regurgitation by growth of 
these air bubbles, and contraction, and at least one drop is formed. If this driving signal is made into the 
shape of a pulse form, since growth contraction of air bubbles will be performed appropriately instancy, 
the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 
4463359 specification and the 4345262 specification is suitable. In addition, if the conditions indicated by 
the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above- 
mentioned heat operating surface are adopted, further excellent record can be performed. 
[0073] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
specification and U.S. Pat. No. 4459600 specification which indicate the configuration arranged to the 
field to which the heat operation section other than the combination configuration (a straight-line-like 
liquid flow channel or right-angle liquid flow channel) of a delivery which is indicated by each above- 
mentioned specification, a liquid route, and an electric thermal-conversion object is crooked is also 
included in this invention. In addition, the effectiveness of this invention is effective also as a 
configuration based on JP,59-138461,A which indicates the configuration whose puncturing which 
absorbs the pressure wave of JP,59-1 23670.A which indicates the configuration which uses a common 
slit as the discharge part of an electric thermal-conversion object to two or more electric thermal- 
conversion objects, or heat energy is made to correspond to a discharge part. Namely, no matter the 
gestalt of a recording head may be what thing, it is because it can record now efficiently certainly 
according to this invention. ■ ... - 

[0074] Furthermore, this invention is effectively applicable also to the recording head of the full line type 
which has the die length corresponding to the maximum width of the record medium which can record a 
recording device. As such a recording head, any of the configuration which fills the die length with the 
combination of two or more recording heads, and the configuration as one recording head formed in one 
are sufficient. 

[0075] In addition, this invention is effective also when the thing of a serial type like an upper example 
also uses the recording head fixed to the body of equipment, the recording head exchangeable chip type 
to which the electric connection with the body of equipment and supply of the ink from the body of 
equipment are attained by the body of equipment being-equipped, -or the~recording head of the cartridge 
type with which the ink tank was formed in the recording head itself in one. 

[0076] Moreover, as a configuration of the recording device of this invention, since the effectiveness of 
this invention can be stabilized further, it is desirable to add the regurgitation recovery means of a 
recording head, a preliminary auxiliary means, etc. If these are mentioned concretely, a preheating means 
to heat using the capping means, the cleaning means, the pressurization or the suction means, the 
electric thermal-conversion object, the heating elements different from this, or such combination over a 
recording head, and a reserve regurgitation means to perform the regurgitation different from record can 
be mentioned. 
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'[0077] Moreover, although only one piece was prepared also about the class thru/or the number of a 
recording head carried; for example corresponding to monochromatic ink, corresponding to; two. or more 
ink which differs inan. others and record colpr ; or concentration, more than one may be prepared.the . 
number of pieces. That is, although not only the recording mode of only mainstream colors, such as 
black, but a recording head may be constituted in one as a recording mode of a recording device or the 
paddle gap by two or more combination is sufficient; for example, this invention is very effective also in 
equipment equipped with at least one of each of the full color recording mode by the double color color 
of a different color, or color mixture. ^ ~ ._ \ 

[0078] Furthermore, in addition, in this invention example explained above, although ink is explained as a 
liquid It is ink solidified less than [ a room temperature or it ], and what is softened or liquefied at a 
room temperature may be used, prby the ink jet method, since what carries out temperature control is 
common as a temperature control is performed for ink itself within the limits of 30 degrees C or more 70 
degrees C or less and it is in the stabilization regurgitation range about the viscosity of ink, ink may use 
what makes the shape of liquid at the time of use record signal grant. In addition, in order to prevent the 
temperature up by heat energy positively because you make it use it as energy of the change of state 
from a solid condition to the liquid condition of ink, or in order to prevent evaporation of ink, the ink 
which solidifies in the state of neglect and is liquefied with heating may be used. Anyway, ink. liquefies by 
grant according to the record signal of heat energy, and this invention can be applied also when using 
the ink of the property which will not be liquefied without grant of heat energy, such as that by which 
liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a record 
medium. The ink in such a case is good for a porosity sheet crevice or a through tube which is indicated 
by JP.54-56847.A or JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal- 
conversion object in the condition of having been held as a solid. In this invention, themost effective 
thing performs the film-boiling method mentioned above to each ink mentioned above. 
[0079] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used as 
an image printing terminal of information management systems, such as a computer, the gestalt of the 
reproducing unit combined with others, a reader, etc. and the facsimile apparatus, which has a - 
transceiver function further may be taken. 
[0080] 

[Effect of the Invention] As explained above, even if the recording head of one of shades breaks down 
by considering as the configuration which switches printing mode and is covered by the remaining 
recording heads when the recording head of one of shades breaks down according to this invention, it 
will not be in the condition of record impossible, but reliable image recording can be attained. 
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* NOTICES * 

JP0 and NCI PI are not responsible for any 

damages caused by the use of this translation. - 
LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



'[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown the example 1 and example 2 of this invention. 1 
[Drawing 2] It is* the- block diagram of a suitable color ink jet recording device to apply this invention. 
[Drawing 3] It is the block diagram having shown the signal-processing system in the conventional color 
recording apparatus. 

[Drawing 4] It is drawing having shown the shade symmetry table concerning one example of this 
invention. 

[Drawing 5] It is the block diagram having shown the example 3 of this invention. 

[Drawing 6] It' is drawing having shown the ink jet recording device by the example 4 of this invention. 
[Drawing 7] It is the perspective view having shown the configuration of a recording head. 
[Drawing 8] It is. the block diagram having shown the shade symmetry processing in an example 4. 
[Drawing 9] It is drawing having shown the shade symmetry table in drawing 8 . 
[Description of Notations] 

I Two Conveyance roller 

3 Feed Roller 

4 Vertical-Scanning Motor 

5 Recorded Material 

6 Seven Guide rail 

8 Carriage * 

9 Recording Head 

10 Picture Signal Input Section r 

I I Picture Signal Transform-Processing Section 
12 Color Masking Processing Section 

31 Shade Symmetry Processing Section 

32 BinaryHzed Processing Section 

33 Head Driver 

51 Black Extract Processing Section 
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E^-yKi£!9 (^PPl 2 9) 9j|6]»Ct4 0 0 d p i CD 

[00 56] Vj =4000 dot/sec / 4 0 0 dot/inc 
h= 1 0 inch/sec - (5) S;(D|B»^ v YftW&SL 

[0 0 5 7] Jfcfc, ^^^7 K#4feP*Lfc*fr©E 

[0 0 5 8] m<< >V y K***P* Ufcr £14, @6l: 
^Lfcl'Vy v?=y ME«dRtt©*-V U yv*l 2 3±K 
CCD7W4c?O^S6 Ky h)t^«)0£©*)-fevf- (m 



(6) 

zMH") SrBU JttftKy h©tt«as-C*3J:$fc^;* 
[0 0 5 9] »y^^ KSfeW©«to«**S»t"C, 

111 8 KWjMt* 8 o i4«w ^ y k©*« 

ltc:*Jlt3*gS^Jt>— 7*;Vf4E19 (B) .©*0.<ftJ£ 
b-Cft'f >^^y KB««#0*«r»ya-U 2lMrffii 

10 5 o 

[006 0] >"y — y K©*«H*— K©B©ie« 
~- y K©#S)ii£ V 2 »4> 4kHz Sg®)^ y KfcoV * 
TEfik^yKiSO (£:EP 1 2 9 ) 4 0 0 d p i <D 

EP^*«tr*i-SH«'«r»5fc»K, V2 =V1 =1 
0 i n c h/s e c cO^tftSSt-T^o 

[006 1] Vy^ y K^ttWCfeWfi-OE 

[0 0 6 2] «^V^>^y Ki s Wtfcr £J4, tuiBU 
20 ^^n-TSo El 8 Lfcjg^^e- K«]«lft-©- 8 o »± x ^ 

^itMa§B4 1 ^*J»t5«^S^Itx-7*/l>l4|Il9 
(C) (D^D<IS:]£LT^-f >y^y K©*K9W 7* 

[0 0 6 3] w y^^y KO^f It- KOiCE® 
— -y K<D#K)i* V 3 f4 4 k H z ^tt^ y K»-o^T 
•E«^yKiS9 (^PPl 2 9) jffa\z8 0 0 d p i ©PP 
^aESr^ri-^Sftl***^*^. V 3 = 5 i n c h 

30 [0 0 6 4] rr-^fii^^^^^-y K£8 0 0 d p if 

[0 0 6 5] *ja«iKPr*ttffl*-K. ig-Y^y^»t© 
s^^fcfc*, »»a[«©ji»*ibi«*uv^ ©Siiffl 

[0 0 6 6] SfciiSoSUtWettT 4 ^ h7*y : ^h«rK 
ItSrttJ:!) #Pt~- y K*r»Jl b> -KttWt 
*SrttHfc*./t#»: r*VfcPfit>ix5t,©-Cf4*<\ a-.— If 

[0 0 6 7] ggifcff'15 
so mxiifZU^ y K©^t&JSlSE^^— Si^ ES^yK 
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-e'fc*. 8 o o d P i o^**««r#5fc«)K: . 

f±, 10inch/sec <D&WAWL HkHz ©f2§S 
[0068] aflfcflUe 

JS4©5S*«T»tt» -<^i?*yhtt^.y.Kli2tB » 

K£>ax5t>©-ettftv\> • 
[0 06 9] mk.fi. *UliSA^^¥2 - 1 4 9 0 5 , 

J: 9 

[0070] H1ifegjl7 zo . 

[0 0 7 1] $ fete, »«EP5*ttffl^-- KoBHtt-^lftJ . 

g(r*3^Tffittfc^b*5rt.fcife-ri>©-efeSc frfrZJj. 

[0 0 7 2] ^CftSWfcWjfc^MSfcovyCtt, 
HE. #B»ffiR4 7 2 3 1 2 9 #93*111*, RJM 7 4 0 

= >7 i ^= 3 .T^a©^-fn^'b®ffi^iteT?fc5d^ # 



m$*T» '>&< 1 *> lo©?SiSr^-f 5. r©IElb« 
4-«v<A';*flH*£--t'S i » BPB#iI§]^j , S©^;ftilX^^ 

nt>thZ<Dx\ mzi&&mz&&itmfi w^) ©st 

*t Ltfi, *H#rp^4 4 6 3 3 5 9#9J*fl*, FBB 

4 3 4 5 2 6 2-§-BJ^*iv!5«$HTV^J:5^t>©* s 

*Bfl©#B l l*fPSR4 3 1.3 1 2 4*W1B»|CE«$*UT 

[0 0 7 3] KWfltefcfcVCBU -Bfi©*^ 

<oM&nmtft (iffi»*t»*l6* ttEfc iKSKSS) ©tel- 

5*n^fF^4 5.5. 8 3 3 3#KJNB*. ; *H#f<Flg4 4 

5 9 6 0 oft&mw*m^itmj&'ittm\z'$;*fr ! !>i> 

i"5#^Bg 5 9 - 1 2 3 .6,7 0 ^kfg-^^^Wffi 

5#BflBH5 9-1 3 846 1 h LT 

t*^?^©S!)*tt#^)T-*)5o B»^»yKo 

trMKikMi ± < ft o ; - 1 5 £ 5 K 4 5 *» T*> 
[007 4 ]. £ b»-> ffiflk^e^lfitt-C't SiEfi^lft:© 

T^©«^^fci-«^, — HB© 

[0 0 7 5]iPX.T, ±0!l©<t ^^v-!) T/V^-Y7*©t> 
[00 7 6 ] ' **W©IEft*it©«l*i bT, IB 

[00.7 7]*fc, mmisfrz>&m~-y k©««4v^l 
fiitoi.^tfc, ^j^ff*fe©-c ^^trnt-t n@© 
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2/ K £ \zffif$.-f 5 jo»«gc<@ «t £ *» 

[ 0 0 7 8 ] $ <b'\zMZ.X. -£il±«;H Lfc«89ilfctt« 

< ttttft-f 5 t> © Sr'ffl Ir.^'Tt «fc < ; * 5 V Mi^ V* 
;y h*S;T?tt-Y V> g £r 3 0 °CW± 7 0 'CUTvm.ffl 

c^w-sk iot-f^ wwtu 

#BfiBH5'4- 5 6 8 4 7-§--SMS&5 Wi#B8BB6 0- 7 
1 2 6 0#^lcE4&£K3.J: 5 #7LK->- MHSB 

TV *a««C#H*:k#UT»l«li-5 J: 5*»i»i bTt> 
[0 0 7 9] •&blzm*.T, *JSW>f^i?*y hKft 

[ 0 0 8 0]" 



TfeEft*te©:|KMSfcfce>i\ AMttoX^ffMB** 

[0 i ] *&w<vmmm i *jj:ijtsat«2 ^ifc/n 
h BumwnMi&mxh 5o 

lias ] *&w<nmmm 3 sr^ ufc^ a y 9 mxh% 0 
[06] *&W<r>mMM4\ziLZ'(>>?*?^«, hE*& 

[0 7] ES^y K©M^/TLfc^@ffe'5„ 
20 [08], IOt«4fc*Jtt<5«»5jS£»»t«yaSrS%Lfc^ , B 

• [0 9] Ba8H:*s»t5«»ElB^»t^-7 r A'Sr*LfcH-e 

1, 2 «6i£n— 7 
3 

4 -Id***—* - " 

5 msmt 

6, 7 KK— A' • 

30 8 3r-y y -y - ' 

' "9 /EiNy K - •• 

1 0 wfc«*x*« 

11 swt-g-gttftiaas 

12 #7 — -v>^>-^3SgB- 

3 1 mmftvv&m 

3 2 '2ffifcte&*B 
3 3 ^yKK7^^ 

5 1 *amMsa5 
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